Let B be an m n m n complex matrix. It is known that there is a unique polar decomposition B = QH, where Q Q = I, the n n identity matrix, and H is positive de nite, provided B has full column rank. Existing perturbation bounds for complex matrices suggest that in the worst case, the change in Q be proportional to the reciprocal of the smallest singular value of B. H o w ever, there are situations where this unitary polar factor is much more accurately determined by the data than the existing perturbation bounds would indicate. In this paper the following question is addressed: how m uch m a y Q c hange if B is perturbed to e B = D 1 BD 2 ? Here D 1 and D 2 are nonsingular and close to the identity matrices of suitable dimensions. It will be proved that for such kinds of perturbations, the change in Q is bounded only by the distances from D 1 and D 2 to identity matrices, and thus independent of the singular values of B.
There are several published bounds stating how m uch the two factor matrices Q and H may c hange if entries of B are perturbed in arbitrary manner 2, 3 , 6 , 8 , 9 , 11, 12, 13, 14 . In these papers, no assumption was made on how B was perturbed to e B except possibly an assumption on the smallness of k e B ,Bk for some matrix norm kk . Roughly speaking, bounds in these published papers suggest that in the worst case, the change in Q be proportional to the reciprocal of the smallest singular value of B.
In One can deal with one-side scaling from the right in the same way.
